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PROCESS FOR PRODUCTION OF AN ABSORBING SANITARY. ARTICLE 
COMPRISING LACTIC ACID PRODUCING BACTERIA 

Technical field 

The present invention relates to a process for pro- 
duction of an absorbing sanitary article, preferably a 
tampon, comprising lactic acid producing bacteria.. 
5 Further, the present invention relates to an absorb- 

ing sanitary article comprising lactic acid producing 
bacteria.. 

Technical background 

The skin of the urogenital tract and the urogenital 

10 • mucus membranes of a healthy woman host a specific flora 
of beneficial and/or commensal- microorganisms, such as 
various species of Lactobacillus. However, the urogenital 
tract can also be colonised by disease-causing microor- 
ganisms. The colonisation of unwanted microorgansims can 

15 be a result of sexual transmission, it can occur sponta- 
neously or it can be the result of a disturbed normal mi- 
crobial flora. The latter is, for instance, known to hap- 
pen after certain antibiotic therapies. 

Thus, the microbial flora of the female urogenital 

20 tract, such as in the vagina, may be disturbed and al- 
tered by a microbial infection, such as yeast (Candida 
albinancs) , Trichomonas vaginalis, Neisseria gonorrhoeae, 
and Chlamydia trachomatis, and bacterial vaginosis (car- 
acterized by increased prevalence of Gardnerella vagina - 

25 lis and Mobiluncus) , an antibiotic treatment or other 
often complex causes . 

During menstruation and sexual intercourse, the pH 
in the vagina is increased by the addition of blood and 
sperm, respectively . These fluids contain a lot of pro- 

3 0 teins, which may be digested by bacteria (e g Gardnerella 
vagnalis and Mobiluncus) , which might establish in the 
vagina uxider conditions of increased pH. Degradation 
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products, such as amines (e g putrescine and cadacerine) 
are then produced. At increased pH, these amines become 
volatile and present a "fishy" odour. Additionally, these 
women often have complaints of increased vaginal dis- 
5 charge and irritation. This condition is called bacterial 
vaginosis (BV) , and is the most common condition associ- 
ated with irritation and increased amount of odorous 
vaginal discharge (see Morris, M; Nicoll, A; Simms, I ; 
Wilson, J; Catchpole, M, Bacterial vaginosis: A public 

10 health review, British Journal of Obstetrics and Gynae- 
cology, 108 (5) :439-450, May, 2001) . 

Bacterial vaginosis is believed to be the result of 
displaced vaginal lactic acid producing bacteria which 
are replaced by a range of unwanted species such as Gard- 

15 nerella vaginalis, Bactericides, Mobiluncus, Prevotella 
bivia, and Mycoplasma homihis . 

It is known that lactic acid producing bacteria of 
the Lactobacillus strain dominate the flora of healthy 
women, and that most of these Lactobacillus bacteria have 

20 an ability- to sustain the growth and reduce the patho- 
genicity of many uropathogens . 

It is also known that the antagonistic properties of 
Lactobacillus and other lactic acid producing bacteria 
against pathogens are at least partially denoted by their 

25 ability of producing different so called antimetabolites, 
such as lactic acid, hydrogen peroxide, bacteriocins, 
etc. 

Prior art describe formulations, such as suspen- 
sions, suppositories and gelatine capsules, comprising 
30 viable lactic acid producing bacteria. Such formulations 
are for instance disclosed in US 5 4 66 4 63 and WO 9 3 09 
793. 

Furthermore, it is known to impregnate absorbent ar- 
ticles, such as tampons and sanitary napkins, with lactic 
35 acid producing bacteria for the purpose of preserving a 

normal flora of microorganisms in the urogenital tract of 
women, and thereby preventing urogenital infections, or 
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regenerating a normal flora of microorganisms in the uro- 
genital tract of women. Such a product is disclosed in 
EP 0 594 628. 

An absorbing sanitary article comprising lactic acid 
5 producing bacteria is also, disclosed in SE 8 505 491. 

However, an applicable process for industrial pro- 
duction of such a product has not been described in prior 
art. 

From WO 9 917 813 it is known, in a laboratory 

10 scale, to spray an aqueous bacteria suspension onto a 
sanitary napkin with a subsequent drying step. 

EP 0 594 628 describes application of bacteria to a 
sanitary article by coating the sanitary article with a 
bacteria suspension or by dipping the article in such a 

15 suspension. The suspension consists of bacteria suspended 
in a carrier. The only mentioned purpose of this carrier 
is that it acts as an adhesive between the bacteria and 
the sanitary article. 

Nevertheless, during an industrial manufacturing 

20 process, the bacteria are exposed to very extreme condi- 
tions, which are generally not comparable to laboratory 
conditions. To obtain an operating product, it is of cru- 
cial importance that a major part of the bacteria survive 
these manufacturing conditions, and that the absorbing 

25 sanitary article may be stored for a long time, i.e. a 

long shelf life for the bacteria in the sanitary article 
is achieved. Since bacteria are sensitive to, for in- 
stance, moisture, temperature, oxidation, and mechanical 
influence, these above-mentioned objects are not easy as- 

30 signments to solve. 

Summary of the invention 

The object of the present invention is to present a 
well -functional process for the production of an absorb- 
ing sanitary article, e.g. a tampon, a sanitary napkin or 

35 a panty liner, comprising lactic acid producing bacteria 
in the viable state. It is crucial that a major part of 
bacteria survive the process. The bacteria in and/or on 
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the sanitary article will propagate in contact with body- 
fluids of the urogenital tract of the individual using 
the sanitary article. 

The absorbing sanitary article is to be used as a 
5 probiqtic for preserving and/or regenerating a. normal 

flora of microorganisms in the urogenital tract, particu- 
larly in the vagina, of women. 

The above object is achieved by dispersing the bac- 
teria in a carrier, which results in a dispersion of bac- 
10 teria. This dispersion is applied by gently feeding it on 
and/or in at least one component that is to form part of 
the final absorbent article. The gentle feeding is pref- 
erably performed by extrusion. 

Application by gentle feeding, preferably extrusion, 
15 is a gentle application method. The mechanical stress on 
the bacteria is minimal using gentle feeding compared to, 
for instance, spraying. 

Furthermore, the dispersion of bacteria is prefera- 
bly applied before the final absorbent article is formed, 

2 0 that is, in a step during the manufacturing of the arti- 

cle. The application may be performed on and/or in at 
least one component that are to form part of the final 
product. Such a component may be cellulose and/or. viscose 
fibres, super - abs orbent s , a web, a sliver, or a fabric. 
25 (A sliver might also be referred to as card ribbon or 

card tape.) This component may be in the form of an in- 
ternal and/or an external layer in the final absorbing 
article. 

It is preferred to apply the dispersion of bacteria 

3 0 in such a way that a major part of the bacteria is kept 

inside the final absorbent article. The bacteria are 
thereby better protected against the environment, for in- 
stance, against moisture and air than xf applied onto the 
surface of the article. The dispersion of bacteria may 
35 e.g. be applied onto fibres that later on in the manufac- 
turing process form a web. 
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The dispersion is preferably applied by extrusion 
onto a web or a sliver, most preferably a web. 

The carrier reduces the mechanical stress on the 
bacteria, and protects the bacteria from air. The risk of 
5 bacteria protein oxidation is thereby reduced. 

Preferably, the carrier is essentially hydrophobic, 
since the carrier then acts as a moisture and water re- 
pellent. Thus, the carrier also protects the bacteria 
against moisture and water. 
10 Furthermore, a carrier is used since it is easier to 

apply a dispersion than, for example, freeze -dried bacte- 
ria alone onto' a component . 

The carrier also keeps the bacteria in or on the ab- 
sorbent article, and reduces bacteria loss due to poor 
15 adhesion between the bacteria and the material of the ab- 
sorbent article. 

It is of great importance that the dispersion is 
easy to handle, e.g. to pump, and that the bacteria do 
not sediment in the dispersion. If the bacteria sediment 

2 0 before application to the absorbent article, there is a 

risk that the products will not be uniform. This means 
that the amount of bacteria in and/or on the sanitary ar- 
ticles may vary, which, for instance, may result in that 
an article even could be without bacteria. The viscosity 
25 is therefore an important property of the carrier. The 

viscosity is preferably 200-20 000 mPas, more preferably 
1 000-3 000 mPas, measured at 30°C with a shear rate of 
100 1/s with a cone (diameter 50 mm, 2°) . 

Thus, it is an object to obtain a stable dispersion. 
30 This may be facilitated by the addition of a dispersing 
agent, such as a polysorbate. 

Most preferably the carrier comprises fatty acids, 
i.e. the carrier may be a fat, an oil, a wax, etc. 

First of all, a carrier comprising fatty acids is 

3 5 hydrophobic. 

Secondly, a carrier comprising fatty acids may exist 
both in molten, semi-solid or solid form. It is preferred 
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that the carrier is a fat in semi-solid/solid form at 
normal conditions, i.e. ambient temperature, since the 
absorbent article then is easier to handle for e.g. the 
user. Further, to obtain a homogeneous dispersion the 
5 bacteria are preferably added to a carrier that is either 
in the molten state or semi -sol id. 

To allow ^the release of bacteria from the carrier 
during use of the absorbent article, the fat should be in 
melted form in contact with the body of the user. Thus, 
10 the fat should preferably have a melting temperature be- 
tween approximately 25°C and 45°C, more preferably 30-. 
37°C. 

Furthermore, the fat is preferably at least par- 
tially saturated. This is to minimise the risk of fat 
15 degradation due to oxidation. 

When using an essentially hydrophobic carrier, only . 
a part of the article should comprise dispersion .of bac- 
teria. In aspect of absorption of body fluids, such as 
hydrophilic blood, the hydrophobic area of the article 

2 0 should be minimised. 

The dispersion mav be applied in at least one dot, 
spot, and/or string. However, the dispersion is prefera- 
bly applied in at least one continuous or discontinuous 
string. 

25 A string is also preferred since surrounding bacte- 

ria and carrier material will protect every single bacte- 
rium. If the dispersion is spread over a larger area, 
e.g. by spraying, the distance between one bacterium and 
another is increased, and there is less carrier material 

3 0 surrounding each bacterium. Thus, the bacteria are better 

protected against the environment if the dispersion is 
applied in a string. 

Additives, such as a colouring agent or pigment, may 
be comprised in the dispersion. Metal oxides, e.g. zinc 
35 oxide, titanium oxide or a mixture of these, may for in- 
stance be added to mask the appearance of the dispersion 
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of bacteria in the absorbing article. These substances ' 
mask the generally yellowish colour of the bacteria. 

To increase the survival and reproduction of the 
bacteria and its production of lactic acid and other me- 
5 tabolites, nutrients may be added to the dispersion. For 
instance carbohydrates, such as maltodextrin, glucose, 
fructose, maltose, lactulose, dextrose, arabinose, man- 
nose, galactose, salicin, etc, and vitamins, such as vi- 
tamin B and/or E and/or complexes thereof, may be added. 
10 The lactic acid producing bacteria used are prefera- 

bly isolated from the urogenital tract "of a healthy woman 
with a normal bacterial flora. 

The most preferred bacteria are chosen from the . 
group consisting of the following bacteria strains: Pe- 
15 diococcus, Lactobacillus and Leuconostec. 

The bacteria are preferably freeze-dried before they 
are dispersed in the carrier. Freeze-drying is a very 
gentle drying process compared to, for instance, spray 
drying . 

20 The present . invention also relates to a process for 

the production of an absorbing sanitary article, e.g. a 
tampon, a sanitary napkin or a panty liner, comprising 
viable lactic acid producing bacteria, wherein the bacte- 
ria are dispersed in an essentially hydrophobic carrier 

2 5 and applied by any application method on and/or in at 

least one component that are to form part of the final 
article, and where the mentioned component (s) is/are fi- 
bres, super- absorbents, a. web, a sliver and/or a fabric. 
The application may, e.g., be spraying or gentle feeding 

3 0 (e.g. discontinuous or continuous extrusion). 

Furthermore, the present invention relates to an ab- 
sorbing sanitary article produced according to any of the 
processes described above. 

An absorbing sanitary article comprising at least 
35 one continuous or discontinuous string of bacteria dis- 
persed in an essentially hydrophobic carrier is also com- 
prised within the scope of the present invention. 
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Other features and advantages • of the present inven- 
tion will become apparent from the following description 
of the invention. 

Detailed description of the invention 
5 As used herein the term "absorbing sanitary article 7 ' 

means tampons (both digital tampons and tampons with an 
applicator) , sanitary napkins, panty liners , diapers, in- 
continence guards and the like. 

As used herein the term "lactic. acid producing 
10 bacteria" means bacteria that by fermentation produce 
lactic acid. 

As used herein the term ^carrier" means a substance 
in which the bacteria may be dispersed. Such a substance 
is 'preferably semi-solid/solid at ambient conditions. 

15 However, it might also be an aqueous or non-aqueous 
liquid or solution.. 

The carrier is preferably essentially hydrophobic. 
As used herein the term "essentially . hydrophobic" means 
essentially water-repellent. 

20 As used herein the term "dispersion" means a mixture 

that comprises at least two phases. One phase constitutes 
of essentially solid particles (the dispersion is a sus- 
pension) or liquid (the dispersion is an emulsion), and 
this phase is dispersed in the other phase (the continu- 

25 ous phase) . 

As used herein the term "gentle feeding" means that 
a material is feed by the use of e.g. a screw feeder 
and/or a pump. It is preferred, but not necessary, that 
the feed is applied through a nozzle. 

30 As used herein the term "component" means that it is 

to form part of the final product, i.e., for instance, a 
starting material or an intermediate product. At the 
manufacturing of, for example, a tampon, the starting 
material is cellulose fibres or viscose fibres. From 

35 these fibres a web is made. Thus, the web is an 

intermediate product . Another intermediate product is a 
sliver, which may be formed from a web. 
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At the manufacturing of, for example, a sanitary 
napkin, the starting material may be, e.g., a super- 
absorbent or a fabric. 

Furthermore, the component may, for instance, , be an 
5 internal or external layer in the final absorbing 
article. 

As used herein the term "continuous or discontinuous 
string" means a continuous line or a discontinuous line 
of dots, spots., shorter lines, etc. A broad continuous 
10 string may be called a layer or a film. 

As used herein the term "part of the final sanitary 
article" means not the entire sanitary article. 

As used herein the term "normal flora" means the 
urogenital flora of a healthy woman. 
15 ' - As mentioned earlier it is of crucial importance 

that a major part of the bacteria survive the 
manufacturing process, and that the absorbing sanitary 
article may be stored for a long period of time . 
* The present invention provides a process for 

2 0 manufacturing of a sanitary article, e.g. a tampon, a 

sanitary article or a panty liner, comprising lactic acid 
producing bacteria that are viable under a surprisingly 
long period of time . 

A long shelf life is provided by means of one, 
25 preferably more than one, and most preferably all, of the 
following factors : 

a) application of bacteria by gentle feeding, 
preferably extrusion, 

b) dispersion of the bacteria in a carrier, 

3 0 preferably an essentially hydrophobic carrier, 

before application, 

c) application on and/or in a component, such as 
fibres, super -absorbents, a web, a sliver, and/or 
a fabric, and/or 

35 d) a string of dispersion of bacteria in and/ or on 

the final sanitary article. 
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Gentle feeding, by for instance extrusion, is a very 
gentle application method as compared to, for example, 
application by spraying. The mechanical stress on the 
dispersion, hence the bacteria, is minimised using 
.5 extrusion. 

It was, however/ found that spraying has a negative 
impact on the bacteria viability, most likely due to the 
high mechanical stress on the bacteria during spraying. 

Other negative aspects of spraying was revealed by 
10 some initial experiments performed by the inventors. 
These drawbacks are illustrated in the following 
description of these exepriments. 

One of the initial experiments was to spray coconut 
butter on a sliver during the manufacturing process of a 
15 tampon. Fat was applied over the entire sliver. However, 
it was very difficult to control the amount of fat 
applied on the sliver. Moreover, the spray nozzle 
distributed the fat unevenly, i e more fat in the centre 
of the spray and less in the periphery, which resulted in 

2 0 an uneven distribution of fat on the sliver. Furthermore, 

the fat had to be heated to about 4 0°C to allow spraying 
(the viscosity had to be decreased) . Another problem was 
clogging of the spray nozzle. During manufacturing, the 
machine parts were covered with hot fat and thus 
25 slippery, and as a consequence the tampon machine was 
unable to fold the sliver into tampons. 

Another experiment was to spray the fat on a 
conventional surface layer of non-woven, which after 
.application was applied on a tampon (without surface 

3 0 layer) . However, besides those above-disclosed problems 

with spraying, the roller of the tampon machine slipped 
due to the applied fat during application of the surface 
layer on the tampon. 

Yet another experiment was to apply a dispersion of 
35 bacteria in Acosoup (from Karlshamns AB) in tampons, 
which had not yet been compressed. The dispersion was 
manually applied inside the tampons with a syringe. 
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However, during the compression step the dispersion was 
squeezed out from the tampon since the fat was to hard at 
room temperature.. Thus, a similar experiment . was 
performed with coconut butter, which is much softer at 
5 room temperature than Acosoup. Since this fat spread out 
more inside the tampon, it remained in the tampon during 
the compression. However, due to the spreading of the 
fat, the liquid absorption of the fibres of the tampon 
was impaired. 

10 From these experiments it was concluded that 

spraying was not a desirable application process. 

Furthermore, it was concluded that the 
characteristics of the carrier is important for obtaining 
the desired product. 
15 The carrier facilitates the application and protects 

the bacteria in several aspects. 

. First of all, the carrier reduces the mechanical 
stress^ on the bacteria. 

Secondly, it is easier to apply a dispersion than 

2 0 for instance freeze-dried bacteria alone. In addition, 

the carrier acts as an adhesive between the bacteria and 
the component that the bacteria are applied to. 

Thirdly, the carrier protects the bacteria from, or 
reduces, contact between bacteria and air. and humidity. 
25 Hence, the risk of protein oxidation of the bacteria is 
decreased. An essentially hydrophobic carrier also pro- 
tects the bacteria from contact with moisture and water, 
and a better stability of bacteria is thereby achieved. 

Most preferably the carrier comprises fatty acids, 

3 0 i.e. the carrier may be a fat, an oil, a wax, etc. 

First of all, a carrier comprising fatty acids is 
hydrophobic. 

Secondly, a carrier comprising fatty acids may exist 
both in molten, semi-solid or solid form. It is preferred 
35 that the carrier' is a fat in semi-solid/sdlid form at 

normal conditions, i.e. at ambient temperature, since the 
absorbent article then is easier to handle for e.g. the 
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user. Further, to obtain a homogeneous dispersion the 
bacteria are preferably added to a carrier that is either 
in the molten state or semi-solid. A semi-solid substance 
is also easier to handle, e.g. to pump, during the manu- 
5 facturing of the aforementioned absorbing sanitary arti- 
cle. 

To allow release of bacteria from the carrier during 
use of the absorbent article, the fat should be in melted 
form at use of the sanitary article. Thus, the fat should 

10 preferably have a melting temperature between approxi- • 
mately 25°C and 45°C, more preferably 30-3 7°C. This melt- 
ing temperature range is also preferred with considera- 
tion to preparation and application of the dispersion. As 
known to a skilled person in the art, the bacteria do not 

15 survive high temperature. 

When the lactic acid producing bacteria are released 
in the urogenital tract they propagate, and the advan- 
tages of lactic acid producing bacteria according to the 
introduction and EP 0 594 62 8 are thus obtained. 

2 0 In a preferred embodiment the carrier is at least 

partially saturated fat, with a viscosity of 200- 
20 0 00 mPas, more preferably 1 000-3 000 mPas, measured 
at 3 0°C with a shear rate of 100 1/s with a cone (diame- 
ter 50 mm, 2°) , and a melting temperature between ap- 

25 proximately 25°C and 45°C, more preferably 30-37°C. 

Fat is advantageously used, and is preferably at 
least partially saturated to minimise the risk of fat 
oxidation. 

The dispersion should preferably be at least semi- 
30 solid at operating temperature to secure easy handling,, 
such as pumping, of the dispersion. Additionally, the 
viscosity of the fat is important for obtaining a homoge- 
nous dispersion of bacteria in the fat. The viscosity of 
the fat of course also affects the sedimentation of bac- 
35 teria in the dispersion. 

A proper viscosity of the carrier is one way of re- 
ducing bacteria sedimentation in the dispersion. An addi- 
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tional way is by adding a dispersing agent, such as a 
surf ace -active agent or a steric stabiliser, and thereby 
obtaining a stable dispersion with minimal sedimentation. 

Suitable surf ace -active agents are for. example poly- 
5 sorbates (Tween®) . 

Polymers , such as polyacrylic acids, may be used as 
.steric stabilisers. 

The melting temperature of the fat should most pref- 
erably be at or below body temperature, i.e. 3 7°C, since 
10 the bacteria are easier released (and re-hydrated by body 
fluids) from the sanitary article at use when the fat is 
in its melted state. 

However, the fat should mainly be in solid or semi- 
solid state at ambient temperature (approximately 20- 
15 2 5°C) , since the sanitary article is easier to handle for 
e.g. the user if the fat does not flow or mess about. The 
loss of dispersion of bacteria during handling of the ar- 
ticle is thus also decreased. 

Due to these reasons the fat is preferably essen- 

2 0 tially solid below 25°C and has a melting temperature be- 

tween 25°C and 4 5°C, more preferably 30-37°C. More par- 
ticularly, the fat contains 15-70% solid phase at 20°C, 
and 0-30% at 30°C. 

. In view of adhesion it is better to use fat that is 
25 semi-solid at ambient temperature, rather than a solid 
fat. 

It is preferred to use fat with an even melting 
curve. This may be achieved by using fat comprising a 
mixture of fats with different melting temperatures. For 

3 0 example a mixture of mono-, di- and triglycerides, which 

may be obtained either by esterf ication of fatty acids of 
natural origin with glycerol or by transesterf ication of 
natural fats. 

Pure mono-, di- or triglycerides may also be used.. 
3 5 The fat may be of vegetable or animal origin. 

A triglyceride with the following general formula 
may preferably be used: 
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OH OH OH 
III 

c—c—c 

III 

5 AAA 

The substituent A may, for instance, be one of, or a 
. combination of, C 6 , C 8 , Ci 0 , C 12 , C 14 , C 16 , C 18 / C20, C 2 2, 

and/or C 2 4 (C n means, a carbon compound comprising n carbon 
atoms) . A combination of different substituents result in 
10 several different melting temperatures, and if the sub- 
stituents are properly chosen the result is an even melt- 
ing curve. 

Suitable fat is Akosoft* 3 6 from Karlshamns AB. 
The bacteria are preferably applied as a step in the 
15 manufacturing of the sanitary article. It may be as a 

separate step or in combination with another step present 
in the manufacturing process. Furthermore, to reach opti- 
mal protection of the bacteria, the bacteria should pref- 
erably be applied in such a way that a major part of the 
2 0 bacteria are kept inside the final sanitary article. 

The application may be on and/or in fibres, super- 
absorbents, a web, a sliver and/or a fabric. 

The dispersion of bacteria is preferably applied to 
a web or a sliver in the manufacturing of a tampon. Most 

2 5 preferred is application onto a web. 

The carrier is preferably essentially hydrophobic 
and should then comprise only a part of the final sani- 
tary article, since the absorption otherwise would be 
disturbed. The body fluids, such as menstrual fluid or 

3 0 urine, which are to be absorbed by the sanitary article, 

are essentially hydrophilic, and if a large part of the 
article is made hydrophobic, the body fluid will be re- 
pelled and the absorption reduced. Therefore, to retain 
the absorbing properties of the -sanitary article, the 
3 5 . amount and the area and volume of applied carrier should 
be minimised. The dispersion is therefore preferably ap- 
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plied in at least one dot, spot, and/ or continuous or 
discontinuous string (including a layer or a film) . 

However, it is preferred that the dispersion forms 
at least one continuous or discontinuous string in and/or 
5 on the final sanitary article. 

Furthermore, a string is preferred in the viewpoint 
of bacteria survival . The bacteria in the string are sur- 
rounded by more, carrier material than if the dispersion 
is spread over a larger area or volume by e.g. spraying, 

10 * and the distance between one bacterium and another one is 
shorter. Thus, application of dispersion of bacteria? in a 
string improves the shelf life of the sanitary article 
according to the present invention. 

The string is preferably about 0.1-50 mm in diame- 

15 ter, more preferably 0.5-5 mm. 

In addition, it might be advantageous to apply a 
wave shaped string. In a tampon, for instance, a con- 
trolled release effect might then be obtained. If wave 
shaped strings are applied on a sliver transverse to the 

2 0 direction of motion of the sliver (i e discontinuous ap- 
plication of several continuous strings) , the dispersion 
will be distributed from the surface to the centre of the 
final tampon. Thus, the bacteria closest to the surface 
are released first, and the bacteria in the centre are 

25 released la:st. 

The amount of fat is also important, apart from the 
aforementioned absorbing properties, for the manufactur- 
ing process. If too much fat is used, it may not be pos- 
sible to form the sanitary article of interest in conven- 

30 tional machinery used for that purpose. The absorbing 

properties of an absorbing sanitary article are as previ- 
ous mentioned also impaired by a large amount of fat . 

Other additives known to the skilled person in the 
art may also be added to the dispersion. 

35 For example, colouring agents and pigments may be 

added. For instance, metal oxides may be used and, for 
instance, zinc oxide and titanium oxide result in a dis- 
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persion with white colour. These substances mask the gen- 
erally yellowish colour of the bacteria. 

About 0.1-10% by weight of zinc oxide, titanium ox- 
ide or a mixture of these may be added to the dispersion. 
5 The addition of zinc oxide, titanium oxide or a mix- 

ture of these affects the consistence of the dispersion 
making it more suitable for the process according to the 
present invention. 

Nutrients to increase the survival and reproduction 
10 of bacteria and its production of lactic acid and other 

metabolites may also be added to the dispersion. Suitable 
nutrients are for example fermentable carbohydrates, such 
as lactulose, maltodextrine, dextrose, fructose, maltose, 
glucose, arabinose, mannose, galactose, salicin, etc. Vi- 
15 tamine vitamine E and complexes thereof are also' suit- 
able as nutrients. 

About 1-30% by weight of nutrients may be added to 
the dispersion. 

The lactic acid producing bacteria are preferably 
2 0 originating from the urogenital tract of a healthy woman 
with a normal flora of microorganisms. 

Suitable lactic acid producing bacteria are for in- 
stance chosen from the group of bacteria strains consit- 
ing of Pediococcus, Lactobacillus, Leuconostoc, Lactococ- 

2 5 cus, Aerococcus, Alloiococcus, Carnobacterium, Enterococ- 

cus, Streptococcus, Tetragenococcus, and Vagococcus . 

Furthermore, the bacteria are preferably selected 
amongst the group of bacteria strains consisting of Pe- 
diococcus, Lactobacillus and Leuconostoc. 

3 0 Especially suitable bacteria are P. acidilacti, 

P. pentosaceus, P. urinae, L. acidophilus, L. cristpatus, 
L. gasseri, L. vaginalis, L. mucosae, L. paracasei , 
. L . plantarum, ' L . jensenii, L. casei, L. casei subsp. 
rhamnosus, L. fermentum, and L. johsonii. 
35 Preferably, a combination of some of these bacteria 

species is used according to the present invention. It is 
known in the art that a combination of different bacteria 
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abbreviates the generation time of a bacterium, resulting 
in a rapid bacteria growth. 

The bacteria are preferably freeze-dried before be- 
ing dispersed in the carrier. Freeze-drying is a very 
5 gentle process compared to e.g. ordinary spray drying. 

Freeze-drying is for instance good at preserving protein . 
structure. As is known to a skilled person in the art 
different additives may be mixed with the bacteria before 
freeze-drying. Such additives may be for example carbohy- 

10 drates, but other additives are also possible. 

After freeze-drying, and before dispersion in the 
carrier, it is feasible to sieve, or gentle grind, the 
freeze-dried bacteria to obtain a uniform particle size 
and reduce bacteria agglomeration. Agglomerates may oth- 

15 erwise get stuck in the extrusion nozzle. A more uniform 
dispersion is also obtained with a smaller bacteria par- 
ticle size. 

About 0.1-40% by weight of freeze-dried bacteria is 
preferably added to the carrier. 

2 0 The process according to the present invention is 

particularly well suited for industrial practice. The 
dispersion of bacteria is easy to handle, e.g. to pump, 
and protects the bacteria as described above . 

The present invention also relates to a process for 
25 the production of an absorbing sanitary article, e.g.. a 
tampon, a sanitary napkin or a panty liner, comprising 
viable lactic acid producing bacteria, wherein the bacte- 
ria are dispersed in an essentially hydrophobic carrier 
and applied by any application method on and/or in at 

3 0 least one component that are to form part of the final 

article, and where the mentioned component (s) is/are fi- 
bres, super-absorbents, a web, a sliver and/or a fabric. 
The application may e.g. be spraying or gentle feeding 
(e.g. continuous or discontinuous extrusion) . 
35 Furthermore, the present invention relates to an ab- 

sorbing sanitary article produced according to any one of 
the processes described above. 
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An absorbing sanitary article comprising at least 
one continuous or discontinuous string of bacteria dis- 
persed in an essentially hydrophobic carrier is also com- 
prised within the scope of the present invention. 
5 The invention will now be illustrated by means of 

the following non-limiting examples. - 
^ Example 1 

Preparation of the dispersion: 

A freeze-dried bacteria pool comprising 17% by 

10 weight of P. acidilactici (approximately 950 x 10 9 

cfu/g) , 50% by weight of L. casei (approximately 300 x 
10 9 cfu/g) , 24% by weight of L. johnsonii (approximately 
300 x 10* cfu/g), and 9% by weight of L. fermenturn (ap- 
proximately 200 x 10 9 cfu/g) was used. The total amount 

15 in the bacteria pool was approximately 460 x 10 9 cfu/g 
(cfu .= colony forming units) . 

The freeze-dried bacteria were milled in a hammer 
mill and sieved through 0.75 mm. Analysis showed that 
about 98% of the bacteria had a particle size less than 

20 0.35 mm. 

Akosoft* 3 6 from Karlshamns AB was used as carrier. 
Akosoft* 36 'is a vegetable fat from the coca -nut . The 
melting temperature is about 32-36°C. Furthermore, 
Akosoft 0 3 6 has a very even melting curve. 

2 5 The fat was first melted at about 50-70°C and was 

thereafter slowly cooled to 30-38°C to secure a homoge- 
nous mass . 

5 g Tween* 8 0 (polysorbate 80) was mixed with 
1 000 g Akosoft* 36. 

3 0 95 g freeze-dried bacteria were thereafter added to 

the fat while stirring at a temperature of 3 0-38°C. 

The dispersion was thereafter slowly cooled to ap- 
. proximately 20-30°C. The dispersion was stirred at regu- 
lar intervals during cooling. If the cooling process is 
35 to rapid, large fat crystals are created, which result in 
a dispersion with a harder consistence. 

The dispersion was then stored at 4-8°C. 
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Application: 

The dispersion was tempered! to about 2 0-3 0°C before 
application. Thus, the dispersion had a temperature of 
about 2 0-3 0°C during application. 
5 The pumping of the dispersion was performed using a 

hydraulic piston pump. This type of pump, is preferred 
since it does not affect the dispersion mechanically. 

The dispersion was applied through a nozzle with a 
diameter of 0.78 mm, and extruded onto the web (along the 
10 direction of motion of the web) just before folding it to 
a sliver. 

The tampon is thereafter manufactured by conven- 
tional manners. 

The amount of dispersion added onto the web corre- 
15 sponds to about 150 mg (6 x 10 9 cfu) in each tampon 
(about 20 cm of sliver) . 
Exemple 2 

Absorption test: - 

The absorption of a tampon with a string of disper- 
20 sion of bacteria, which was applied manually in the 

sliver before manufacturing of the tampon, was evaluated 
using the following test method. 

Each tampon comprised about 150 mg Acosoft 0 36. 

The tampon was weighed, and dipped for 15 s in an 
25 artificial menstrual fluid at a temperature of 23°C or 
37°C. Thereafter, the tampon hang freely for 1 min, and 
was then weighed again. The amount of- fluid absorbed by 
the tampon was calculated. 

The results for the tampon with a string of disper- 
30 sion of bacteria according to the present invention were 
compared to an ordinary tampon without dispersion of bac- 
teria. 



35 
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Table 1 





With 


fat 


Without fat 


Sample 


23°C 


37°C ^ 


23°C 




[g fluid/ 


[g fluid/ 


[g fluid/ 




g tampon] 


g tampon] 


g tampon] 


1 


8.12 


10.8 


7.01 . 


2 


5.23 


10 .08 


7.46 


3 


5.40 


9.96 


7.61 


4 


7.07 


12 .28 


7.1.9 


j 5 


7.88 


10.25 


- 7.08 



It was noted that the absorption was delayed at 23°C 
5 for the tampon with dispersion of bacteria. This was not 
the case at 37°C since the fat melted at this tempera- 
ture . 

As can be seen from the table there is no difference 
in absorption when the dispersion of bacteria is added 
10 according to the invention. 
Example 3 

Application of a dispersion of bacteria was per- 
formed both manually and according to the present inven- 
tion, i.e. as. a step in an industrial tampon manufactur- 
15 ing process . 

The carrier used in the dispersion was Akosoft® 36 
from Karlshamns AB . 

The dispersion contained about 9% by weight of bac- . 
teria. The bacteria mixture contained approximately 460 x 
20 10 9 cfu/g bacteria. About 150 mg dispersion was applied 
in the tampon. This corresponds to 14 mg bacteria com- 
prising approximately 6 x 10 s cfu. 

A) Manual application was performed using a syringe 
with a nozzle diameter of 1 mm. The sliver was opened and 
25 a continuous string of dispersion was' applied manually 

inside the sliver. The sliver was then compressed between 
two rollers, and a tampon was made in the ordinary tampon 
manufacturing machinery. 
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B) Application by extrusion of the dispersion of 
bacteria according to the present invention was made onto 
' a web during the tampon manufacturing. 

The tampons were stored at room temperature (about 
5 22°C) for up to 8 months. 

Table 2 



Storage at room 
temperature 
[months] 


Manual application 
(A) 
[cfu] 


Application by extru- 
sion (B) 
[cfu] 


0 


4,4 x 10 8 (100%) 


4,3 x 10 8 (100%) 


1 


9,7 x 10 7 (22%) 




2 




8, 2 x 10 7 (19%) 


3,5 




2,4 x 10 7 (5,6%) 


4,5 


4,4 X 10 7 (10%) . 




5,5 


1,2 X 10 7 (2,7%) 




.8 




5,2 x 10 6 (1,2%) 



As can be seen in table 2, there is no significant 
10 difference with regard to stability of bacteria viability 
when the two application methods are compared. Thus, the 
process according to the present invention is not reduc- 
ing bacteria activity, and therefore the resulting tampon 
has a long shelf life. - 
15 Extrapolation of these results gives that a minimum 

of about 0,5-1% (about 2-4 x 10 6 ) of the bacteria are 
still alive after a year of storage at room temperature . 
This amount is sufficient for providing the desired 
therapeutic effect, i e preservation and/or regeneration 
20 of a normal flora of microorganisms in the urogenital 
tract . 

■ While the invention has been described in detail and 
with reference to specific embodiments thereof, it will 
be apparent for one skilled in the art that various 
25 changes and modifications can be made therein without de- 
parting from the spirit and scope thereof. 
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CLAIMS 

1 . A process for the production of an absorbing 
sanitary article comprising lactic acid producing bacte- 

5 " ria characterized in that it comprises the 
following steps: 

- dispersion of viable lactic acid producing 
bacteria in a carrier, resulting in a disper- 
sion of bacteria, 
10 - application of the dispersion of bacteria by 

continuous or discontinuous gentle feeding on 
and/or in at least one component that are to 
form part of the final article . 

2. - A process according to claim 1, wherein the gen- 
15 tie feeding is performed by continuous or discontinuous 

extrusion. 

3. A process according to claim 1 or claim 2, 
wherein. the absorbing sanitary article is a tampon. 

4. A process according to claim 1 or claim 2, 

2 0 wherein the absorbing sanitary article is a sanitary nap- 

kin. 

5. A process according to claim 1 or claim 2, 
wherein the absorbing sanitary article is a parity liner. 

.6. A process according to. any one of claims 1-5, 
25 wherein said at least one component is chosen from the 

group consisting of cellulose and/or viscose fibres, su- 
per-absorbents, a web, a sliver, and a fabric. 

7. A process according to any one of claims 1-6, 
wherein the carrier is essentially hydrophobic, and the, 

3 0 process is performed in such a way that only a part of 

the final sanitary article will comprise dispersion of . 
bacteria. 

8. A process according to any one of claims 1-7, 
wherein the process is performed in r such a way that the 

3 5 final sanitary article will comprise at least one con- 
tinuous and/or discontinuous string of dispersion of bac- 
teria on and/or in the sanitary article. 
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9. A process according to claim 8, wherein the 
string is wave shaped providing a controlled release of 
bacteria. 

10. A process according to any one of claims 7-9, 
5 wherein the carrier comprises fatty acids. 

11. A process according to claim 10, wherein the 
carrier is an at least partially saturated fat with a 
viscosity of 200-20 000 mPas measured at'30°C with a 
shear rate of '100 1/s, and a melting temperature between 

10 approximately 25°C and 45°C. ^ 

12 . A process according to any one of claims 1-11, 
wherein the dispersion of bacteria comprises a dispersing 
agent . 

13. A process according to any one of claims 1-12, 
15 wherein the dispersion of bacteria comprises a colouring 

agent or a pigment . 

14. A process according to claim 13 , wherein said 
colouring agent or pigment is a metal oxide. 

15. A process according to any one. of claims 1-14, 

2 0 wherein the dispersion of bacteria comprises at least one 
nutrient for the bacteria. 

16 . A process according to any one of claims 1-15, 
wherein the bacteria originate from the urogenital tract 
of a woman with a normal flora of microorganisms. 

25 17. A process according to any one of claims 1-16, 

wherein the bacteria are selected amongst the group of 
bacteria strains consisting of Pediococcus, Lactobacillus 
• and Leuconostoc. 

18. A process according to any one of claims 1-17, 
30 wherein the bacteria are f reeze-dried. 

19. A process for the production of an absorbing 
sanitary article comprising lactic acid producing bacte- 
ria characteri zedin that it comprises the 
following steps: 

35 - dispersion- of viable lactic acid producing 

bacteria in an essentially hydrophobic car- 
rier, resulting in a dispersion of bacteria, 
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application of the dispersion of bacteria on 
and/or in at least one component that are to 
form, part of the final article, and. that said 
at least one component is chosen from the 
5 group consisting of cellulose and/or viscose 

fibres, super- absorbents, a web, a sliver, 
and a fabric, so that only a part . of the fi- 
nal sanitary article comprises dispersion of 
bacteria. 

10 20. A process according to claim 19, wherein the fi- 

nal sanitary article comprises at least one continuous or 
discontinuous string of the dispersion of bacteria on 
and/or in the sanitary article. 

21. A process according to claim 19 or claim 20, 
15 wherein the absorbing sanitary article is a tampon. 

-22. A process according to claim 19 or claim 20, 
wherein the absorbing sanitary article is a sanitary nap- 
kin . 

23. A process according to claim 19 or claim 20, 

2 0 wherein the absorbing sanitary article is a panty liner. ^ 

24. An absorbing sanitary article comprising lactic 
acid producing bacteria produced according to any one of 
claims 1-23. 

25. An absorbing sanitary article comprising lactic 

2 5 acid producing bacteria, characterized in 

that viable lactic acid producing bacteria are dispersed 
in an essentially hydrophobic carrier, and that the dis- 
persion of bacteria forms at least one continuous or dis- 
continuous string on and/or in the final sanitary arti- 
30 cle. 

26. An absorbing sanitary article according to claim 
25, wherein the absorbing sanitary article is a tampon. 

27. An absorbing sanitary article according to claim 
25, wherein the absorbing sanitary article is a sanitary 

3 5 napkin. 
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28. An absorbing sanitary article according to claim 
25, wherein the absorbing sanitary article is a panty 

1 iner . , 

29. An absorbing sanitary article according to any 
5 one of claims 25-28, wherein the essentially hydrophobic 

carrier comprises fatty acids. 

30. An absorbing sanitary article according to claim 
29, wherein the carrier is an at least partially satu- 
rated fat with a viscosity of 200-20 000 mPas measured at 

10 30°C with a shear rate of 100 1/s, and a melting tempera- 
ture between approximately 25°C and 45°C. 

31. An absorbing sanitary article according to any 
one of claims 25-30, wherein the dispersion of bacteria 
comprises a colouring agent or a pigment. 

15 32. An absorbing sanitary article according to any • 

one of claims 25-31, wherein the dispersion of bacteria 
comprises nutrients for the bacteria. 

33. An absorbing sanitary article according to any 
one of claims 25-32, wherein the bacteria originate from 

20 the urogenital tract of a woman with a normal flora of- 
microorganisms. 

34. An absorbing sanitary article according to any 
one of claims 25t33, wherein the bacteria are selected 
amongst the group of bacteria strains consisting of 

25 Pediococcus, Lactobacillus and Leuconostoc. 

35. An absorbing sanitary article according to any 
one of claims 25-34, wherein the bacteria are freeze- 
dried. 

30 
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